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— The Scribners will publish immediately a small book by 
George W. Cable, entitled "The Negro Question," containing the 
address delivered by the author on Washington's Birthday before 
the Massachusetts Club in reply to the memorable speech by the 
late Henry W. Grady ; also several open letters by Mr. Cable on 
this subject. 

— The Scribners will issue shortly the first; of a series of inter- 
esting memoirs of " Three Famous French. Women," translated 
from the French of M. Imbert de Saint-Amand, by T. S. Perry. 
The subject of the first volume will be the Empress Josephine, 
and will be entitled "The Wife of the First Consul." Other 
works will follow on Marie Antoinette and the Empress Marie 
Louise. 



LETTERS TO THE EDITOR. 



Means of increasing the Accuracy of locating Vessels at Sea. 

In looking over some meagre accounts of the recent meeting 
of the International Maritime Congress, I failed to find any 
mention of a very important branch of navigation to which 
my attention was attracted some years ago. I refer to the 
question of the present accuracy of the instruments for deter- 
mining the position of a ship at sea, and the steps that must be 
taken in order to improve this accuracy. The reasons that make 
this an important matter are so obvious that it is not neces- 
sary to catalogue them. I need only say that in approaching 
any coasts, dangerous reefs, shallow waters, and, in the case 
of sailing-vessels, the paths regularly frequented by steamers, 
it is of the greatest importance to be able to locate the ship's 
position with all the accuracy attainable. 

In 1881 Professor W. A. Rogers, the eminent American as- 
tronomer and physicist, read a paper before the Naval Institute 
at Annapolis, published in the "Proceedings" of the institute, 
bearing the title "The Co-efficient of Safety in Navigation." 



This paper is spoken of by Commander P. F. Harrington r 
U.S.N. , as being "remarkable for the extent and thoroughness 
of its investigations, and valuable in the application of its re- 
sults to the practice of navigation. . . . Its practical conclu- 
sion and warning ought to be impressed upon every man who is- 
permitted to lay a vessel course." 

In this paper Professor Rogers shows the various errors which* 
enter into the determination of a ship's location at sea; and 
he determines, finally, an average error and a possible error of 
position from a large number of observations, as shown by logs 
of vessels in various quarters of the globe. Upon his inquir- 
ing of a number of sea-captains as to the limits within which 
a ship's place can be ordinarily determined, most of them said 
a mile was the limit, some few said half a mile, and only one- 
man gave so high an estimate as five miles. 

The chief sources of error seem to be those pertaining to the 
compass, chronometer, and sextant. For the compass, Professor 
Rogers does not come to any very definite conclusion ; at least,, 
no numerical estimates of error are made. 

A discussion of the rates of a large number of chronometers 
shows, that, for a chronometer of average excellence, at the end 
of twenty days an average error of 3.6 miles must be expected, 
and an error of 11.5 miles must be looked out for. The error 
of the chronometer increases with the time occupied in the voy- 
age ; and a discussion of the errors of one hundred chronometers 
by Mr. Hartnup of Liverpool (and probably no more capable 
man has ever examined into the matter) showed that at the 
end of a voyage of twelve months the error in one of the ship's 
positions was 524 miles. Another extreme instance cited is 
the case of Lord Anson's voyage around Cape Horn, in which 
one ship "actually made land on the wrong side of the con- 
tinent, the error of position being over 600 miles. ' ' 

For the sextant observations it is difficult to determine the 
limit of accuracy ; but ' 'the average error of a single observa- 
tion at sea is not far from 3 miles, and the average co-efficient 
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HEAVEN AWI> HELL. By Eman- 
uel. Swedenborg. 416 p-ages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. Y. City. 

JUST PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents. 
Sent free by post by 

N. D. C. HODGES, 47 Lafayette Place, New York. 



LONGMANS, GREEN & CO. 

Have Just Ready. 

Electrical Engineering for Electric Light 
Artisans and Students. 

By W. Slingo, Principal of the Telegraph- 
ists' School of Science; Director of the 
Electrical Engineering Section, People's 
Palace, London, and A. Brooker, Instruc- 
tor in Electrical Engineering at the Tele- 
graphists' School of Science and at the 
People's Palace, London. Cr. 8vo, cloth, 
with 307 illustrations, pp. viii.-631. 
Price, $3.50. 

*** This work is intended not only for those ac- 
tually employed in the electric lighting industry, 
but also for those who, having little or no electrical 
knowledge, have under their supervision various 
kinds of electrical machinery. The work should 
therefore prove of service to such men as marine 
and railway engineers, naval officers, municipal 
officials and managers of mines and factories. 



Elements of Laboratory Work. 

A COURSE OF NATURAL SCIENCE. 

By A. G. Earl, M.A., F.C.S., Science 
Master at Tonbridge School. Cr. 8vo., 
pages xii.-179. $1.40. 



For sale by all booksellers. Sent on receipt of 
price by the publishers . 

LONGMANS, GREEN & CO., 

15 East Sixteenth Street, New York. 



SECOND EDITION. 

NATURALISTIC PHOTOGRAPHY 

FOB STUDENTS OF TM3E ART. 
313 pages 8vo., cloth, $2.00, postage prepaid 
" This book contains a greater amount of informa 
tion on the artistic elements to be considered in 
photography than any that we know of." — Scientific 
American. Descriptive circulars on application to 
E. & F. N. SPON, 12 Cortlandt St., New York.. 



DICTIONARY 

OF 

ECONOMIC PLANTS, 

BY JOHN SMITH, 

Associate of the Linncean Society, author of 
" Historia Filicum, " " History of 
Bible Plants, 11 etc., etc. 
For more than forty years Mr. Smith was; 
connected with the Royal Gardens, Ken., 
which gave him remarkable opportunities for 
becoming acquainted with the largest collec- 
tion of living plants, native and exotic, ever 
brought together; and from 1846, he was 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of Eco- 
nomic Botany. Based on all this experience, 
Mr. Smith has produced this Dictionary which 
gives under their popular names information 
about plants that furnish the wants of man, 
their history, products and uses. Having 
received a large invoice of this book from 
the London publisher, we offer to mail copies, 
postpaid at a discount. 

List price, $3.50 : our price, $2.80. 

SCIENCE BOOK AGENCY, 

4*7 Lafayette Place, New York* 
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In the accompanying engraving is shown the latest pattern of 
improved portable blacksmith forge, made by the Buffalo Forge 
Company. The distinguishing features of this forge are, easy 
lever and swivel movements ; steady powerful blast for heavy 
work, and even, light blast for light work ; no dead centre to 
overcome in starting ; all of which are important factors in the 
successful working of a forge. The bearings, which are of har- 
dened steel and of more than ordinary length, deserve comment 
also. By referring to the illustration, which shows the No. 
size, it will be seen that the forge has a large fan-case. 14 inches 
in diameter, which affords a maximum blast with a minimum 
expenditure of power. A point of importance is that the blast 
continues some little time after a stroke is made, sufficient to 
allow the operator to work upon the iron quite a while before it 
ceases. 

This forge is also arranged for belt attachment, for general use 
in large shops where power is used. When run by belt, a cut-off 
for the blast is provided, which permits of the fire being regulated 
to any required degree. 



The armature is thoroughly insulated, and can be removed 
very quickly if necessary. The brushes, being at the top, can 
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The A. B, C. Electric Motor. 

One of the latest additions to the long list of small electric 
motors now in the market is shown in Fig. 1. It is made by 
the A. B. C. Motor Company of this city, and embodies some 
of the ideas of Mr. Brown of that company. 

The A. B. C. motor is designed so as to obtain, with a small 
expenditure of current, a maximum amount of magnetism, and 
to produce a machine that will do its work at a high rate of 
efficiency over a wide range of power, and at a moderate and 
constant speed under all loads. The field-magnets are lami- 
nated, permitting the use of sheet iron, a form in which soft, 
pure iron can be obtained of uniform quality. The several 
laminated sections, as shown in Fig. 2, are bound together, 
not by means of bolts passing through them in the usual man- 
ner, but by an arrangement of rods fitting into the notches 
shown, which are formed by the die in the outer edges of the 
plates. By means of this construction any irregularity caused 
by inexactness in the separate punching of holes is rendered 
impossible. The field-magnet has but one coil, and conse- 
quently no yoke is necessary in its construction. The field - 
magnet is ample in cross-section, and as short as possible, the 
entire space between the limbs being filled by the coil and the 
armature. This form of construction gives a magnetic circuit 
of very low resistance. 



also be readily inspected ; and, the armature being elevated, it 
is not necessary to place the motor on a special base when re- 
quired for fan purposes. The mechanical construction of the 





Fig. 2. 

motor throughout has been carefully attended to, and all the 
details of the motor have been well worked out. 
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If you ■ have a i 
COLD or COUGH, 

acute or leading* to 

consumption, 

SCOTT'S 

EMULSION 

1 OF I*fJJKE CO!> LITER OIL j 

ANB HYPOFHOSFHSTES 
OF LIME AND SODA 

\ IS SJXJ3E?-3E3 CURE FOU IT. 
This preparation contains the stimula- 
ting properties of the Hypophosphitea j 
and fine Xortccyhrn Cod Liver Oil. Used , 
by physicians ail the world over. It is as ' 

j palatable as vnilU. Three times as effica- 
cious as plain Cod Liver Oil. A perfect i 
Emulsion, better than all others made. For 
all forms of Wasting Diseases, Jironehitis, 

CONSUMPTION, 
Scrofula, an( * as a Flesh Producer I 

there is nothing like SCOTT'S EMULSION. ' 

It is sold by all Druggists. Let no one by 
profuse explanation or impudent entreaty 
induce you to accept a substitute. 



A New Method of Treating Disease. 

j HOSPITAL REMEDIES. 

■ What are they ? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists ofEurope and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
; other physicians celebrated for curing catarrh 
i was procured, and so on till these incomparable 
| cures now include disease of the lungs, kidneys, 
| female weakness, rheumatism and nervous de- 
i bility. 

This new method of "one remedy for one 
disease " must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
has ruined more stomachs than alcohol. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 
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DO YOU INTEND TO BUILD? 

We offer an Atlas of Sensible Low €ost 

Mouses, a portfolio 11x14 inches, containing 
handsome illustrations, floor plans, and full 
descriptions of this popular design, and fifty-four 
others, ranging in cost from $800 to $7,200. This 
specimen design is for a cottage with seven rooms, 
and costing $1,100. It combines beauty and comfort, 
has two large porches, and is a popular and practi- 
cal working design, having been built several times 
for its estimated cost. 

No matter what style of a house you may intend to 
build, it will pay you to have this book. 

We will send this Atlas, postpaid, on receipt of 
price, $1.— N. D. C. Hodges, 47 Lafayette Place, New 
York. 
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PEUTQ UfliiTEnkyan old reliable firm ;largre profits, 
USUI I O If AN 1 tU quick sales, SAMPLE FREE. A rare 
opportunity. Geo. A. Scott, 842 Broadway, N. Y. 

Readers of Science 

Corresponding with or visiting Advertisers, 
will confer a great favor by mentioning this paper. 



